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ABSTRACT 
We have undertaken a program to study the behavior of chromospheres in classical Cepheids using 
both ground-based and satellite-based observations. Five stars, 6 Cep, q Aql, P Dor, { Gem, and 
I Car, have been included, and where possible the various types of data have been obtained 
simultaneously. The first part of this investigation concerns low dispersion spectra from the IUE 
satellite. Fine error sensor (FES) magnitudes are presented for the five Cepheids and, in the case of 
one, q Aql, are used to rediscuss the period. The "artificial viscosity dip" predicted by some 
theoretical calculations may be present in our FES light curve of 6 Cep. The low dispersion spectra 
have been used to determine continuum magnitudes at various ultraviolet wavelengths, and light 
curves are shown. The amplitude increases with decrefsing wavelength except around 1550 A. Line 
emission in the short wavelength region (1 100 to 1900 A) is observed in three of the Cepheids and is 
found to be phase dependent. Some correspondence is found between the variation of the emission 
lines and the appearance of bumps on the ultraviolet light curves. 
Subject headings: stars: Cepheids - stars: chromospheres - ultraviolet: spectra 
I. INTRODUCTION 
The existence of chromospheric activity among cool 
luminous stars has been known for many years from 
observations of their Ca 11 H and K emission cores. 
Since the advent of balloon-borne spectrometers and 
space observatories, it has been possible to study this 
phenomenon further using ultraviolet emission lines. 
Recently Linsky and Haisch (1979), Bohrn-Vitense and 
Dettmann (1980), and Ayres, Marstad, and Linsky 
(1981) have used the International Ultraviolet Explorer 
(IUE) to survey the incidence of chromospheric emis- 
sion among those stars. Bohrn-Vitense and Dettmann 
showed that chromospheres appear to exist for super- 
giants cooler than the Cepheid strip, and Linsky and 
Haisch showed that there is a division between stars 
exhibiting transition regon lines and those which only 
exhibit chromospheric lines; giants and supergiants 
cooler than late G or early K spectral types do not seem 
to have transition regions. It also appears that chromo- 
spheres do not exist in supergiants earlier than late F. 
The chromospheres of Cepheids are of interest both 
because these stars occupy the region of the H-R dia- 
gram between nonvariable stars with chromospheres 
'Guest observer with the International Ultraviolet Explorer Ob- 
servatory. 
and those without, and because we might expect that the 
pulsation will significantly alter the chromosphere. The 
behavior of Ca 11 H and K emission cores in Cepheid 
spectra is well known (Kraft 1957). The emission is 
transitory and normally appears sometime after mini- 
mum light. In stars with periods longer than -7d the 
emission is still present at maximum light even though 
the spectral type is near F5. On the other hand, at 
minimum light when the spectral types can be as late as 
KO, no emission is seen even though nonvariables of 
that type normally show emission. Schmidt and Weiler 
(1979) and Parsons (1980) have extended this work to 
the Mg 11 h and k lines in two stars, 6 Cep and P Dor. 
Significant Mg 11 emission seems to be present 
throughout the cycle of P Dor but has not been seen in 
6 Cep. 
In order to improve our understanding of Cepheid 
chromospheres and their time-dependent behavior, we 
have undertaken a program of observations of chromo- 
spheric indicators which includes both ground-based 
observations of the Ca 11 H and K lines and observa- 
tions with IUE of the ultraviolet features. As much as 
was possible, the ground-based and the satellite observa- 
tions were made essentially simultaneously. The present 
paper describes data obtained with the IUE in the low 
dispersion mode. Later papers in this series will discuss 
the high dispersion IUE observations of the Mg 11 h and 
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